A:tistract Hypertension continues to be prevalent in the general population despite the public's increased awareness of cardiovascular disease. Populationwide detection and prevention of hypertension are high priority goals within preventive health care. According to recent National Heart, Lung, and Blood Institute (NHLBI) guidelines, high normal blood pressure (BP) (systolic 130 to 139 mm Hg or diastolic 85 to 89 mm Hg) is not an innocuous condition (NHLBI, 1997 sive levelsof blood pressure in a conveniencesample of 94 volunteer employees from a midsize corporation. Blood pressure and level of reported stress were assessed. Findings revealed rates of 11% and 30% high normal and hypertensive blood pressure levels, respectively. Ninety-six percent of participants assumed their blood pressures were normal. As in other studies, those employees with hypertensive blood pressure reported higher stress levels than normotensive employees. However, the population with high normal BP did not report significantly higher stress levels than normotensive employees. These findings suggest high normal and hypertensive blood pressures are prevalent cardiovascular disease risk factors among employees in the workplace. Most employees are unaware of their elevated BP and the risk of high normal BP. Occupational health nurses are in a strategic position to take a proactive approach to population-wide hypertension prevention by initiating worksite BP screening and education programs.
sive levelsof blood pressure in a conveniencesample of 94 volunteer employees from a midsize corporation. Blood pressure and level of reported stress were assessed. Findings revealed rates of 11% and 30% high normal and hypertensive blood pressure levels, respectively. Ninety-six percent of participants assumed their blood pressures were normal. As in other studies, those employees with hypertensive blood pressure reported higher stress levels than normotensive employees. However, the population with high normal BP did not report significantly higher stress levels than normotensive employees. These findings suggest high normal and hypertensive blood pressures are prevalent cardiovascular disease risk factors among employees in the workplace. Most employees are unaware of their elevated BP and the risk of high normal BP. Occupational health nurses are in a strategic position to take a proactive approach to population-wide hypertension prevention by initiating worksite BP screening and education programs.
H ypertension, a powerful cardiovascular disease risk factor, predisposes individuals to atherosclerosis, heart failure, coronary artery disease, peripheral artery disease, and renal disease (Kannel, 1996) . Defined as a systolic blood pressure greater than or equal to 140 mm Hg or diastolic blood pressure greater than or equal to 90 mm Hg, it is one of the most detectable and preventable cardiovascular disease risk factors. Despite the public's increased awareness of cardiovascular risk factors, preva-lence of new onset essential hypertension and uncontrolled hypertension continue unabated within the general population (Berlowitz, 1998; Burt, 1995; National Heart, Lung, and Blood Institute [NHLBI], 1997) .
The antecedent condition to hypertension is high normal blood pressure (BP). High normal BP, defined as a systolic BP of 130 to 139 mm Hg or a diastolic BP of 85 to 89 mm Hg, is a clear and measurable condition that leads to overt hypertension (Stamler, 1991; The Trials of Hypertension Prevention Collaborative Research Group, 1993) . Thus, high normal BP can be viewed as a warning sign of future hypertension.
According to recent studies, high normal BP carries its own sizable cardiovascular disease risk (Fletcher, 1992; Moser, 1999; Sheps, 1998) . Sheps (1998) contended between 30% and 40% of all BP related cardiovascular disease events occur in individuals with an average BP below currently defined hypertensive levels (;;;'140 mm Hg systolic BP or ;;;.90 mm Hg diastolic BP), but above the optimal level of BP « 120 mm Hg systolic BP or <80 mm Hg diastolic BP). Therefore, a significant number of blood pressure related cardiovascular disease events occur in individuals with high normal BP.
When diagnosing high blood pressure, it is necessary to obtain BP measurements that genuinely represent the client's average daily BP. A review of the client's record of BP measurements at home and in the workplace is valuable in making the diagnosis (Pickering, 1999) . Significant circadian rhythm exists in relation to blood pressure, making BP measurements taken in the middle of the day highly representative of average BP in many clients (Sheps, 1998) . The middle of the day is a time when a large percentage of the adult population is in the workplace.
Frequently, employees are asked to keep track of their BP for a few days to a week to allow their primary care provider to get a sense of the client's usual BP. A review of several BP measurements during the client's usual daily activities, which commonly occur in the workplace, are required prior to establishing a diagnosis of high blood pressure. This integrally involves the occupational health nurse in the assessment, diagnosis, and treatment plan of employees with high BP.
It has been the authors' experience that employees who have high blood pressure measurements in the workplace often interpret these measurements as spuriously elevated because of "job stress." Many studies show employees who report high job stress do, in fact, have higher blood pressure measurements (Johnson, 1996; Schnall, 1990 Schnall, , 1994 . However, according to Steptoe (1999) , employees who experience elevated BP while at work have persistent elevation of BP when out of the workplace as well. Therefore, high blood pressure measurements in the workplace should not be dismissed as transient or temporary. Blood pressure measurements at work may be highly representative of the client's average or usual BP. This places great importance on the occupational health nurse's assessment of the client's BP while at work.
It is the researchers' hypothesis that significant numbers of employees endure blood pressure levels associated with cardiovascular health risk while at work. However, JULY 2000, VOL.48, NO.7 the finding of high normal BP or overt hypertensive BP among employees has been only anecdotal and not formally investigated. Additionally, there is a dearth of information about the relationship of high normal BP and stress level among employees in the workplace. This study explored the prevalence of normal Bp, high normal Bp, and hypertensive BP among employees in a midsize corporation. It also examined the relationship between employee stress level and employee BP categorized as normal, high normal, and hypertension by the 1997 National Heart, Lung, and Blood Institute (NHLBI) guidelines.
STUDY QUESTIONS
The following questions were the focus of this investigation:
• What is the prevalence of normal, high normal, and hypertensive BP measurements among employees in the workplace? • Is there a relationship between stress level and category of BP measurement (categories according to NHLBI [1997] ) among employees in the workplace?
METHODS

Sample and Study Design
This investigation studied the morning and afternoon blood pressures of 94 volunteer employees during one workday. The sample consisted of 44 men (47%) and 50 women (53%) employed at a midsize corporation in Eastern Pennsylvania. Participants ranged in age from 24 years to 62 years (mean =43, SD = ±8). The worksite was a research division of a major pharmaceutical company. The majority of employee participants (62%) were researchers or administrators who analyzed data at individual computer workstations most of the day. Twenty-five percent of employee participants described their work as "with people," indicating the majority of the participant's daily work activities required interaction with other employees. Six percent of employee participants worked mainly with "laboratory chemicals," indicating the participants spent most of their time in a laboratory focusing on pharmaceutical constituents. Five percent of participants worked "in maintenance," spending the majority of their time repairing the building or groundskeeping. One percent of participants worked as "packagers," which required boxing of products on an assembly line.
Volunteer employee participants were recruited among those who showed interest in a poster presentation about the National Institute of Health's (NIH) most recent Sixth Joint National Committee (JNC-VI) guidelines for blood pressure and cardiovascular risk. Informed consent was obtained from volunteer employees who agreed to have their resting blood pressure measured twice at two separate times (morning and afternoon) during the course of their work day.
Employee resting BPs were measured in the beginning of the work day and toward the end of the work day at a single workplace. Resting BP was measured within the first hour of the employee's commencement of work related activities. Resting employee BP was again measured within the last hour of cessation of work related One way ANOVA, X = blood pressure category (p.m.), Y = stress level (p.m.).
Group Count
Mean Stress Score
Methods of Statistical Analysis
Descriptive statistics were calculated to describe the study sample and frequency of participant's BP categories. Separate statistics were calculated for employees' morning and afternoon blood pressures. Analysis of variance (ANOVA) and Scheffe post hoc analysis were used to analyze and identify the differences in afternoon stress levels among employee participants according to category of afternoon blood pressure (Munro, 1997) . A p value of .05 was used as the level of significance.
activities for the day. Blood pressures were measured with an aneroid sphygmomanometer and stethoscope . Participants were required to be at rest for at least 5 minutes and without eating, drinking, or smoking for 30 minutes. Participants were seated with their left or right bare arm flexed on a platform, approximately at the level of the heart. At least 80% of the sphygmomanometer cuff encircled the bare upper arm of the participant. The internal bladder of the cuff was placed over the region of the brachial artery. For participants with large upper arm diameters, an extra large adult size cuff was used. To ensure reliability, only two occupational health nurses measured BP on participants in this investigation. The two occupational health nurses used the same technique, and resultant BP measurements were corroborated prior to the investigation on a volunteer participant. The same occupational health nurse took both morning and afternoon BP measurements on a designated participant and used the participant's identical arm both times.
Employees were asked to complete a brief questionnaire prior to BP measurement. The questionnaire included a visual analogue scale that measured stress level on a 1 to 10 scale; 1 = no stress, 10 = extreme stress (Gift, 1989) . Each time the participant' s BP was measured, stress level was assessed by self report along the visual analogue scale. Participants were asked to provide their usual BP measurement, if known. Also, participants were asked to indicate the type of work they performed for the majority of their workday. The six types of work behaviors described earlier were listed, and a blank space was provided to write in other types of work activities. 
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RESULTS
PaTticipants'Self Reports of Their "Usual"
Blood Pressure
Only 4% of employees reported their usual BP as a value within the categories of high normal or hypertensive range. Ninety-six percent of participants (90 of 94 participants) reported their BP was within normal range «130/85 mm Hg). Participants on antihypertensive medications (15 of 94 participants; approximatel y 15%) reported their "usual" blood pressure as "controlled" within the normal range of 120/80 mm Hg.
Participants' Actual Blood Pressure Measurements
Upon analysis of morning BP measurements of all participants, 58% had BP within normal range. Ten percent of participants had a BP in the high normal BP range (130 to 139 mm Hg systolic or 85 to 89 mm Hg diastolic) and 32% had a BP in the hypertensive range (~I40 mm Hg systolic or~90 mm Hg diastolic).
Upon analysis of afternoon BP measurements of all participants, 62% had BP values within normal range. Twelve percent of participants had a BP in the high normal range and 26% had a BP in the hypertensive range.
Comparison of Stress Levels and BP Among Participants
ANOVA revealed a significant difference in self reported stress levels among categories of BP (F [df = 2, 91] =3.68; p =.029). Scheffe post hoc analysis demonstrated lower stress levels in employees with normal BP than those with BP categorized as hypertensive (p <.05). However, no other differences were found. Thus, participants with high normal BP did not report significantly different levels of stress than employees with normotensive or hypertensive blood pressure values (see Table 1 ).
DISCUSSION
Through BP measurement alone, this investigation revealed approximately 40% of employee participants had potential or overt cardiovascular disease risk. Of the study population of employee participants, approximately 11% had high normal BP and 30% of employee participants had BP in the hypertensive range. Although the study population was small, the results of the investigation are significant and need to be repeated in larger employee population s.
Further results showed 96% of participants assumed their BP was "within normal limits." Thus, a large amount of employee participants were unaware of their elevated BP (i.e., high normal or hypertension) and subsequent cardiovascular disease risk. Detection of high normal or hypertensive BP requires further client assessment. However, this investigation did not attempt to further assess participants. Participant s with elevated BP were referred to the worksite occupational health physician for follow up assessment and treatment. This study demonstrated a need for education of employees in the workplace about the high prevalence and cardiovascular risk of high normal and hypertensive BP. Employees are particularly unaware of the potential risk of high normal BP, a category recently added to the 1997 NHLBI BP guideline s. Poster presentations and BP screening programs can heighten employee awareness of the latest NHLBI recommendations for BP control.
This study concurred with other investigations that found individuals who are hypertensive report higher stress levels than those who have lower BP (Johnson, 1996; Schnall, 1990 Schnall, , 1994 Steptoe, 1999) . Employees with BP measurements in the hypertensive range reported JULY 2000, VOL.48, NO.7 higher stress levels while in the workplace. However, this study found individuals with high normal BP did not report higher stress levels than those with normal BP. This is an interesting finding because employees frequently request BP measurement when they perceive high stress in the workplace. It is widely known among the lay public that high stress can contribute to elevation of BP. In this study, individuals with high normal BP did not perceive higher stress at work than normotensive individuals. This lack of correlation with stress provides an occult quality to high normal BP and may delay the employee's discovery of a problem. However, to make this inference, the study needs to be repeated in larger employee populations.
NURSING IMPLICATIONS
Hypertension incidence and prevalence continue unabated in the general population, and health care providers have been called upon to initiate rigorous primary prevention efforts (NHLBI, 1997) . Much evidence indicates BP measurements obtained by the occupational health nurse while the employee is in the workplace may be highly representative of the client's "usual" BP (Sheps, 1998; Steptoe, 1999) . Primary prevent ion of hypertension can begin with detection of its precursor, high normal blood pressure . High normal blood pressure (i.e., 130 to 139 mm Hg systolic or 85 to 89 mm Hg diastolic) is not an innocuous condition. It is a detectable, modifiable, antecedent condition to hypertension-a major cardiovascular risk factor. Occupational health nurses can be instrumental in decreasing Reduce stress, include periods of meditation and relaxation in the day or seek counseling.
• Advise employee to keep track of blood pressure and visit family physician or nurse practitioner.
• Emergency medical treatment needed if client has symptoms such as headache, dizziness, weakness, visual disturbance, or chest pain and hypertensive blood pressure greater than 160/100 mmHg.
the prevalence of hypertension by screening employees for high normal blood pressure. When high normal BP is detected the client needs to have BP measured on at least two more separate occasions to confirm existence of high normal BP. Clients need to rest for at least 5 minutes without eating, smoking, or drinking for at least 30 minutes. In addition, BP measurement needs to be accurately assessed using proper technique.
Clients with confirmed high normal BP need to be further assessed for cardiovascular risk factors, particularly the history of diabetes. The nurse needs to ask the client about tobacco, caffeine, and alcohol use, dietary fat and salt, daily physical activity, and family history of cardiovascular disease (see Table 2 ). Clients with confirmed high normal BP without additional cardiovascular risk factors need to be made aware of their risk for hypertension. The occupational health nurse can educate the client about specific antihypertensive lifestyle modifications. The cuent can enact these proactive strategies before hypertension develops (see Table 3 ). Clients with high normal BP and diabetes or two additional cardiovascular risk factors require aggressive methods to keep BP in optimal range «120/<80) (NHLBI, 1997). Lifestyle modifications are the first steps any person who has high normal BP should take. However, with the existence of diabetes or additional cardiovascular risk factors, pharmacologic treatment is needed.
Detection of high normal BP should prompt occupa-tional health nurses to examine the client for evidence of target organ damage. A thorough physical assessment should be performed including fundoscopy, palpation of the cardiac point of maximal impulse (PMI), auscultation for vascular bruits, and palpation of pulses (see Table 2 ). The existence of target organ damage with high normal BP requires aggressive measures to lower BP (NHLBI, 1997). When the occupational health nurse detects hypertensive BP in clients without symptoms, confirmation is necessary. Hypertensive level BP measurements detected on at least two additional examinations requires referral to a primary care provider. Clients should be counseled about the cardiovascular risk of elevated BP and need for a physical examination with close follow up by their family physician or primary care nurse practitioner. Drug therapy may be necessary to control BP.
Clients with severe hypertension (;.;;.160/;.;;.100) who have symptoms such as headaches, dizziness, visual disturbances or chest pain need immediate physical assessment and emergency medical care.
CONCLUSION
Hypertension continues to be a major, modifiable cardiovascular disease risk factor affecting large numbers of individuals in the general population. A widespread lack of awareness exists among individuals in relation to their actual BP measurement. A particular lack of awareness exists about the risk of the NHLBI, JNC-VI category of high normal BP (> 130/>85 mm Hg). According to recent JNC-VI guidelines, high normal BP is not an innocuous condition and is often an antecedent to overt hypertension. High normal and hypertensive BP levels are prevalent among employees in the workplace. Hypertensive employees report higher stress levels than normotensive employees. However, in this study, employees who endured high normal BP did not perceive higher stress levels than normotensive employees. This lack of correlation with stress gives high normal BP an occult quality.
Unrecognized high BP is a problem among employees in the workplace. Occupational health nurses are in a strategic position to initiate hypertension awareness, prevention, and screening programs for employees. Detection of high normal or hypertensive BP in an employee requires specific, proactive nursing assessment techniques and interventions.
